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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows th e word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the electronic-parts built-in multilayer circuit board by which the electronic parts connected with the inner layer 
wiring formed in the front face of a core insulation base material are closed by the insulating resin for closure The 
electronic-parts built-in multilayer circuit board characterized by being multilayered except the area of the insulating resin for 
closure which closed the aforementioned electronic parts with a layer insulation layer and inner layer wiring, and 
multilayering the front face of the insulating resin for closure which is closing the aforementioned electronic parts in inner 
layer wiring and the layer insulation layer. 

[Claim 2] The electronic-parts built-in multilayer circuit board according to claim 1 to which between the aforementioned 
inner layer wiring is connected in the beer hall. 

[Claim 3] The electronic-parts built-in multilayer circuit board according to claim 1 whose aforementioned electronic parts 
are flat type electronic parts. 

[Claim 4] [A] The process which mounts electronic parts in inner layer wiring of the front face of a core insulation base 
material, [B] The process closed by the insulating resin including the lead terminal of the aforementioned electronic parts, [C] 
A layer insulation layer is formed except the area of the insulating resin which closed the aforementioned electronic parts. The 
process which repeats the process which forms inner layer wiring by galvanizing this after forming a beer hall in this the 
number of need layers, and is multilayered, [D] Process which forms inner layer wiring in the insulating resin front face which 
closed the aforementioned electronic parts [E] Process of an electronic-parts built-in multilayer circuit board including the 
process which forms outermost-layer-of-drum wiring with plating, and is simultaneously connected with the aforementioned 
inner layer wiring in a beer hall. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the multilayer circuit board applied to various electronic equipment, and 

relates to the multilayer circuit board of the structure which built in electronic parts. 

[0002] 

[Description of the Prior Art] Conventionally, electronic parts are mounted in outermost-layer-of-drum wiring of a multilayer 
circuit board. What mounted electronic parts in the front face of a double-sided circuit board, connected the double-sided 
circuit board which opened the area where electronic parts are buried on it by the solder bump, rilled up this area with the 
resin, was multilayered further, and mounted electronic parts further on outermost-layer-of-drum wiring is indicated by 
JP,6- 1206070, A and JP,6- 1206071, A. By this method, although the miniaturization of a multilayer circuit board including 
electronic parts can be attained, it cannot perform thin shape-ization of a multilayer circuit board. 
[0003] It considers as the so-called Zagury structure which vacated for the multilayer circuit board the aperture which can 
insert electronic parts, and the structure linked to the inner layer wiring which carried out level insertion of the electronic 
parts, and has been exposed to this ZAGURI area is indicated by JP,6-283867,A. It connects by solder, the soldering paste, 
the solder ball, the wirebonding method, etc., and these electronic parts and the multilayer circuit board are properly used with 
the structure of electronic parts. 
[0004] 

[Problem(s) to be Solved by the Invention] In recent years, development of the various electronic equipment of a 
miniaturization, thin-shape-izing, and lightweight-izing is furthered. When an example is given, there is many electronic 
equipment, such as a notebook type personal computer, a liquid crystal display, various walkie-talkies, telephone, a video 
camera, and facsimile. 

[0005] Miniaturization, thin-shape-izing, and lightweight-ization are advanced also for the multilayer circuit board carried in 
the above-mentioned electronic equipment, and the electronic parts mounted, for example, the electronic parts mounted with 
the multilayer circuit board of the card type which began to be used for the aforementioned notebook type persona! computer 
.-- including - the thickness ~ future increasingly - a thin shape being-izing and going is expected 
[0006] The multilayer circuit board of the Zagury structure indicated by aforementioned JP,6-283867,A is a leading method 
in order to make thin the thickness also including mounting electronic parts. However, since wiring of a multilayer circuit 
board is not formed in ZAGURI area, wiring of the part cannot but take means to be multilayered further, or to enlarge area 
and to form wiring. That is, one restrictions have now only the volume integral of an aperture for which the multilayer circuit 
board of the Zagury structure was vacated by Zagury in respect of thin-shape-izing of what can perform lightweight-ization, 
and a miniaturization. 

[0007] Moreover, when the aperture was formed by Zagury, there was a problem which says that a crack occurs to a 

multilayer circuit board when stress is added, or distortion arises with the heat of soldering at the time of mounting of 

electronic parts, and curvature occurs, and it had become an obstacle when attaining thin shape-ization. 

[0008] The purpose of this invention is to offer the multilayer circuit board having electronic parts which solved the 

above-mentioned technical problem, and its process. 

[0009] 

[Means for Solving the Problem] The summary of this invention which attains the aforementioned purpose is as follows. 
Namely, as shown in the type section view of drawing 1 , the electronic parts (3) connected with the inner layer wiring (2a) 
formed in the front face of a core insulation base material (1) set to the electronic-parts built-in multilayer circuit board 
currently closed by the insulating resin for closure (4). It is multilayered except the area of the insulating resin for closure (4) 
which closed the aforementioned electronic parts (3) with a layer insulation layer (5a) and inner layer wiring (2b). The front 
face of the insulating resin for closure (4) which is closing the aforementioned electronic parts (3) is also in the 
electronic-parts built-in multilayer circuit board multilayered in inner layer wiring (2c) and the layer insulation layer (5b). 
[0010] Process of the above-mentioned electronic-parts built-in multilayer circuit board [A] The process which mounts 
electronic parts (3) in inner layer wiring (2a) of the front face of a core insulation base material (1), [B] The process closed by 
the insulating resin 4 for closure including the lead-terminal area of the aforementioned electronic parts (3), [C] Except the 
area of the insulating resin (4) which closed the aforementioned electronic parts (3) A layer insulation layer (5a) is formed. 



1 of 4 



4/15/03 10:41 AM 



http://www4. ipdl .jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



After forming a beer hall (6a) in this, The process which repeats the process which forms inner layer wiring (2b) by 
galvanizing this the number of need layers, and is multilayered, [D] The process which forms inner layer wiring (2c) in the 
front face of the insulating resin for closure (4) which closed the aforementioned electronic parts (3), [E] 
Outermost-layer-of-drum wiring (7) is formed with plating, and it is in the process of an electronic-parts built-in multilayer 
circuit board including the process simultaneously connected with the aforementioned inner layer wiring (2c) in a beer hall 
(6b). 

[001 1] The core insulation base material 1 can use insulating substrates, such as a glass epoxy-group board currently 
generally used for the multilayer circuit board, a polyimide substrate, and a maleimide substrate. If these copper clad 
laminates are used, inner layer wiring 2a can be formed by etching. Moreover, when an insulating substrate without copper 
foil is used, it can form by the ADITEBU method. 

[0012] The connection between electronic parts 3 and inner layer wiring 2a is J. A lead type and Gull What connected with 
inner layer wiring 2a the resin package article which has a Wing type leadframe by the soldering paste, and a bare chip are 
connectable with inner layer wiring 2a with a pewter ball, a TAB method or a wirebonding method, etc. 
[0013] Although LSI was illustrated as electronic parts to drawing 1 and drawing 2 , it is not necessary to say that many 
electronic parts, such as a capacitor and resistance, are applicable. Especially, electronic parts are the most effective in the 
thing of flat structure. 

[0014] In this invention, the connected electronic parts 3. are closed by the insulating resin 4 for closure. In this case, it closes 
so that the front face of electronic parts 3 may be worn. This is advantageous when securing an adhesive property with the 
resin which forms layer insulation layer 5b formed on it. 

[0015] As an insulating resin 4 for closure, the resin of a heat-hardened type or an ultraviolet-rays hardening type is 
applicable. As a heat-hardened type, well-known things, such as phenol resin, an epoxy resin, a phenoxy resin, and polyimide 
resin, can be used. 

[0016] As an ultraviolet-rays hardening type, well-known things, such as a photosensitive epoxy resin which added 
sensitization machines, such as an acrylic acid and a methacrylic acid, in the epoxy resin and the radical polymerization 
system by the cationic polymerization system, and photosensitive polyimide resin, can be used. 

[0017] These resins are dissolved in a solvent with a heat-curing agent, a photopolymerization initiator, etc., and a detailed 
filler is blended if needed, and it is used, giving thixotropicality and a fluidity. 

[0018] These resins are formed in a portion also including connection area so that electronic parts may be covered by the 
thick printing screen-stencil which used the metal mask. Then, it dries, when a solvent is included, and subsequently heating is 
used together with irradiation of heating or infrared radiation, an electron ray, and ultraviolet rays, or ultraviolet rays, and it 
hardens. 

[0019] In the case of a bare chip, especially as this insulating resin 4 for closure, it is desirable to choose what has both near 
coefficient of linear expansion. 

[0020] As shown in drawing 1 , in order to form inner layer wiring 2c in the front face (upper surface) of the above-mentioned 
insulating resin 4 for closure, it can dissolve in the insulating resin 4 for closure with an acid or an alkaline-water solution, 
irregularity can be formed, and the filler which can secure an adhesive property with inner layer wiring 2c can also be 
blended. This filler combination raises the elastic modulus of the insulating resin 4 for closure, and is useful also to making 
coefficient of linear expansion small. 

[0021] Next, layer insulation layer 5a which can form beer hall 6a in addition to the area of the electronic parts 3 closed by 
the insulating resin 4 for closure is formed. In this case, it is important to make equivalent substantially thickness of layer 
insulation layer 5a with the thickness of the resin which closed electronic parts 3. This reason is that it becomes the point 
important for preventing the variation in a level difference or thickness and forming the detailed outermost-layer-of-drum 
wiring 7 with a sufficient precision when layer insulation layer 5b is further prepared in this front face. 
[0022] As a resin of the above-mentioned layer insulation layer 5a, heat-hardened types, such as an epoxy resin, a phenoxy 
resin, and polyimide resin, and an ultraviolet-rays hardening type resin can be used. Since these resins form inner layer wiring 
2b with plating after beer hall formation, it is good to blend the appearance and the filler which can secure an adhesive 
property with a plating film, a rubber component, etc. 

[0023] As the formation method of layer insulation layer 5a which blended these, when a resin is liquefied, the roll coat 
method, the curtain coat method, screen printing, etc. can be applied. Moreover, when the resin of layer insulation layer 5a is 
a film, it can form by the method of laminating with a sticking-by-pressure roll. 

[0024] When these resins are heat-hardened types, beer hall 6a is formed with laser, a drill, etc. after hardening. Although it 
can form also by laser, in an ultraviolet-rays hardening type case, generally, it exposes, and negatives are developed, and it 
forms beer hall 6a. 

[0025] Thus, layer insulation layer 5a which has beer hall 6a in addition to the area of the electronic parts 3 closed by the 
insulating resin 4 for closure can be formed. After forming beer hall 6a in layer insulation layer 5a, inner layer wiring 2b is 
formed in the wall of beer hall 6a, or the front face of layer insulation layer 5a with plating. 

[0026] As mentioned above, it can multilayer except the area which closed electronic parts by repeating the process of 
formation of layer insulation layer 5a, formation of beer hall 6a, and the wiring formation by plating the number of need 
layers. This multilayering can be carried out to the height of the insulating resin which closed electronic parts 3. 
[0027] Next, inner layer wiring 2c is formed in the front face and layer insulation layer front face of the insulating resin 4 for 
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closure which closed electronic parts 3 with plating. 

[0028] Finally, in order to form the outermost-layer-of-drum wiring 7, layer insulation layer 5b is formed in this front face. In 
this case, the same resin as the thing in which layer insulation layer 5a was formed may be used, and another resin may be 
used. And beer hail 6b is formed after formation, the outermost-layer-of-drum wiring 7 is formed with plating like the above, 
and inner layer wiring 2b is connected by beer hall 6b. Thus, the multilayer circuit board having electronic parts is obtained. 
[0029] It is not necessary to say roughening a layer insulation layer front face and the closed insulating resin front face, and 
securing an adhesive property with plating wiring at the aforementioned process, when forming inner layer wiring 2b and 2c 
with plating. 

[0030] as the roughening method ~ liquid honing - a front face - rough - the method of dissolving the exposed filler with an 
acid or an alkaline-water solution, and roughening and the method of roughening using a chromate-acid-mixture mixture and 
permanganic-acid solution as an oxidizer are applicable the back 

[0031] As a method of forming wiring with plating, as described above, the etching method and an additive process are used 
like the formation method of inner layer wiring 2a in the front face of the core insulation base material 1 . Thus, inner layer 
wiring 2b and 2c are formed in the front face of layer insulation layer 5a, and the outermost-layer-of-drum wiring 7 and the 
inner layer wiring 2a, 2b, and 2c can be connected in beer halls 6a and 6b. 
[0032] 

[Function] In this invention, wiring density can be remarkably improved by having formed inner layer wiring also in the front 
face of the core insulation base material just under electronic parts, and the closed insulating resin front face except the area 
of the insulating resin which closed electronic parts. 

[0033] Moreover, by making layer insulation layer thickness equivalent substantially with the insulating resin for closure, 
since there is no level difference in a layer insulation layer and variation does not arise, detailed-ization of 
outermost-layer-of-drum wiring can be performed easily, and this can attain the densification of outermost-layer-of-drum 
wiring. 

[0034] Since a number of layers can be reduced by improvement in wiring density, a miniaturization, thin-shape-izing, and 
lightweight-ization can be attained. Therefore, as compared with the multilayer circuit board which mounted the conventional 
electronic parts, the thickness can be made thin. 

[0035] Moreover, since it does not form with Zagury structure like before, the crack of the multilayer circuit board by external 
force can be prevented. Furthermore, since there is little distortion accompanying the heat of soldering produced when 
electronic parts are mounted, curvature does not happen. Therefore, the connection of the electronic parts accompanying 
curvature, and plating wiring and exfoliation of a beer hall portion can be prevented, and connection reliability improves. 
[0036] Furthermore, electronic parts are closed by the insulating resin, and since it has structure sealed in the layer insulation 
layer formed on these closure electronic parts, the humidity-tolerant reliability of electronic parts also improves again 
[0037] 

[Example] Hereafter, this invention is explained using drawing 1 and the type section view of drawing 2 . In addition, 

although the case where it forms in one side is shown in drawing 1 and 2, it can also form in both sides. 

[0038] [Example 1 ] Drawing 1 is the type section view of the electronic-parts built-in multilayer circuit board of this example. 

The bare chip which is electronic parts 3 was connected with the connection pad section and the solder ball 8 of inner layer 

wiring 2a (18 micrometers in thickness) of the core insulation base material 1 (0.2mm glass epoxy-group board in thickness : 

FR5). 

[0039] It closed by the insulating resin 4 for closure which consists of thermosetting polyimide resin which blended the 
aluminum hydroxide so that the front face might also cover the electronic parts 3 including the connected area. This resin 4 
for closure forms by performing thick printing screen-stencil. The closed insulating resin was formed so that the thickness 
after hardening might be set to 0.55mm. 

[0040] The feature of this example carries out two-layer formation of layer insulation layer 5a and the inner layer wiring 2b 5 
and is in the point in which inner layer wiring 2c was formed also on the front face of the insulating resin 4 for closure at area 
portions other than the insulating resin 4 for closure which closed electronic parts 3. The path of beer hall 6a is every 
150micrometerphi. 

[0041] Layer insulation layer 5a in which this two-layer inner layer wiring was formed blended the calcium carbonate and the 
aluminum hydroxide with the thermosetting epoxy resin, and beer hall 6a irradiated and formed carbon-dioxide-laser light. 
[0042] the plating of layer insulation layer 5b, inner layer wiring 2c in the front face of the closed insulating resin 4 for 
closure, and beer hall 6a ~ liquid honing - rough - it roughens in permanganic-acid solution the back the bottom, and forms 
with non-electrolytic-copper plating after dissolving a filler in hydrochloric-acid solution further, and plating thickness is 15 
micrometers each 

[0043] Moreover, an epoxy group is what blended the aluminum hydroxide with the photosensitive epoxy resin which 
remained 50%, and formed layer insulation layer 5b formed in the front face of the insulating resin 4 for closure with screen 
printing. The thickness of this layer insulation layer 5b is 50 micrometers. 

[0044] Beer hall 6b develops and forms an alcohols solvent in the solution diluted with water after exposure, and a path is 
50micrometerphi. Forming the plating of beer hall 6b which connected the outermost-layer-of-drum wiring 7 and inner layer 
wiring 2c like inner layer wiring 2b, the thickness of plating is 15 micrometers. 

[0045] The total thickness of the multilayer circuit board having the electronic parts of this example was about 2 .4mm in eight 
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layers of wiring number of iayerses. 

[0046] [Example 2] Drawing 2 is the type section view of the electronic-parts built-in multilayer circuit board of this example. 
The electronic parts 3 of the TAB structure which consists of a thin film polyimide film carrying the bare chip were connected 
to the connection pad section of inner layer wiring 2a (18 micrometers in thickness) of the core insulation base material 1 
(0.1mm glass epoxy-group board in thickness : FR5). 

[0047] It closed by the thermosetting epoxy resin 4 so that the front face of electronic parts 3 might also be worn including the 
connected area. Thick printing screen-stencil of a metal mask was performed 4 times, and this insulating resin 4 for closure 
formed it. Thickness after hardening of a closure resin was set to 0.9mm. 

[0048] The feature of this example is in portions other than the area of the insulating resin 4 for closure which closed 
electronic parts 3 like an example 1 at the point which carried out two-layer formation of the inner layer wiring 2a and 2b. 
[0049] The path of beer hall 6a is every 120micrometerphi. It is that in which layer insulation layer 5a in which this two-layer 
wiring was formed carried out aluminum-hydroxide combination with the calcium carbonate at the thermosetting epoxy resin, 
and the beer hall was formed by drilling. 

[0050] the plating of layer insulation layer 5a, and inner layer wiring 2c of the front face of the closed insulating resin 4 for 
closure and beer hall 6a - liquid honing - rough - it is what roughened by the chromium sulfuric-acid mixture the back the 
bottom, and was further formed only with non-electrolytic-copper plating after dissolving a feeler in sulfuric-acid solution, 
and the thickness of plating is 1 5 micrometers each 

[0051] The epoxy group formed layer insulation layer 5b in the photosensitive epoxy resin which remained 50% with screen 
printing using what carried out aluminum-hydroxide combination on the surface of the above. The thickness of this layer 
insulation layer 5b is 50 micrometers. 

[0052] Beer hall 6b is what developed the alcohols solvent in the solution diluted with water after exposure, and a path is 
50micrometerphi. The plating of beer hall 6b which connected the outermost-layer-of-drum wiring 7 and inner layer wiring 2c 
is what was formed like inner layer wiring 2b, and thickness is 1 5 micrometers. 

[0053] The total thickness of the multilayer circuit board having the electronic parts of this example was about 2mm in eight 

layers of wiring number of Iayerses. 

[0054] 

[Effect of the Invention] Since thickness of a multilayer circuit board including electronic parts can be made thin according to 
this invention, what can be inserted in the narrow gap section of electronic equipment can be obtained. Thereby, it can 
respond to the miniaturization of electronic equipment, thin-shape-izing, and lightweight-ization enough. 
[0055] Moreover, since the curvature accompanying the crack of the multilayer circuit board by external force and the heat of 
soldering at the time of electronic-parts mounting does not occur, it is stabilized, a thin multilayer circuit board can be 
supplied, and the reliability at the time of mounting of electronic parts can be improved. 

[0056] Furthermore, electronic parts are closed by the insulating resin, and since it is the sealing structure by the layer 
insulation layer, the humidity-tolerant reliability of electronic parts improves. For this reason, it can apply to the domestic 
electrification device which needed moisture-proof structure, for example, an air-conditioning machine, a refrigerator, a 
refrigerator, a washing machine, a pump, etc., and can apply also to electronic equipment with the water acting as [ with 
electronic equipment ] an obstacle, such as a liquid crystal display, television, telephone, a personal computer, and facsimile. 
It can carry out suitable to the electronic equipment especially used also in case of rainy weather, such as an outdoor camera, 
a BITEO camera, and a radiotelephone. 



[Translation done.] 
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